INTRODUCTION
Fundamentally, utilization of factorial design for the optimization of a process allows testing of many factors concomitantly and prevents the use of an unwanted number of runs or trials, thus it prevents material wastage and time consumption. (Nahar et al. 2006; Fan et al., 2012) . Statistical design of experiment, is a perfect methodology to conduct and execute plan of experiments to extract the maximum amount of information with limited number of inputs. The most critical factors selected for the formulation along with the proper selection of design of experiment input a tool proves to be superior. DOE identifies optimal formulation conditions for these NPs provide understanding of the underlying relationship. Most commonly applied screening designs is the Plackett-Burman design (PBD) that evaluates larges number of factors and identify critical one in a minimal number of trials (Radhika et al., 2010) . The utilization of Plackett-Burman experimental design paves the way for the study of numerous factors in a systematic and logical way to select optimized runs. The important significance of Plackett-Burman design method is quicker screening obtained with minimum possible experimental runs (Moorthi et al., 2012) By and large, number of run needed to probe the main effects are equal to 2n or multiple of 4 in Plackett-Burman designs instead of 2 as in the relation of full -factorial designing (Moorthi et al., 2013) . PBD screening design with 12 experimental run was designed utilizing Expert Design® (Ver 9; Stat-Ease, Inc, United States of America).
MATERIALS AND METHODS
Naringin and Hesperidin was purchased from Sigma Aldrich, Design of experiments used was obtained from Expert Design® (Ver 9; Statease, Inc, United States of America). By and large, number of run needed to scrutinize the main effects are equal to 2n or multiple of 4 in PlackettBurman designs instead of 2 as in the relation of full -factorial designing (Moorthi et al., 2013) . PBD screening design with 12 experimental run was designed utilizing Expert Design® (Ver 9; Stat-Ease, Inc, USA).
The linear equation of this model is given as: Y=b0+b1X1+b2X2+b3X3+b4X4+b5X5+···+bnXn
Where, Y is the responses, b0 is stable and b1....bn are coefficient of factor X1, X2...Xn (representing the consequence of every factor are within − 1, + 1). 24 Nevertheless, the process parameters which includes polymer concentration (A), surfactant concentration (B), aqueous phase concentration (C) and organic phase concentration (D), duration of stirring (E), stirring speed (F), addition of organic or aqueous phase (G) and addition mode (H). Consequently, PLB design was exploited to optimize the procedure parameter at lesser (-) and upper (+) level. The nanoparticle parameters such as Average particle size (R1), particle surface area (R2) and Surface area (R3) are considered as reliant variable. Twelve investigational runs exploiting 8 self-regulating progression variables at superior and inferior niche were generated exploiting Expert Designing® Version 9.
Fabrication of bioflavonoid nanoparticles
Polymer (Eudragit E 100) was dispersed in organic solvent, which was mixed into the aqueous phase encompass surfactant exploiting mechanical agitator. NPs were created instinctively and converting the aqueous to faintly milky with blue shade. However, stirring was sustained to support reduction in particle and also to evaporate surplus solvent existing in the NPs. Though, the constraints like polydispersity index, particle size and zeta potential of the nanoparticles based on the procedure parameters such as
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polymeric concentration, percentage of solvent, phase volumes, aqueous medium, surfactant concentration and magnetic agitating tenure. Therefore, PLB designing was exploited to standardize the progression parameters at lesser and superior niche. However, there are several methods available for the formation of NPs viz. desolvation method, dialysis method, ionic gelation method, nanoprecipitation method, direct solvent evaporation, salting out, supercritical fluid technology and spray drying (Ana et al., 2011; Xie et al., 2010) However, nanoprecipitation method is the most convenient & cost effective way to generate polymeric NPs.
Particle sizing, polydispersity index (PDI) and zeta potential (mV) analysis
The pure (P), Naringin (Nr), Hesperidin (Ns) and Naringin-Hesperidin (Nr-Hs) polymeric nanoparticles were maintained at room temperature for 30 days, which were characterized for nanoparticles assessment (Yordonov et al., 2012) . About 1 ml of prepared plain and flavonoid loaded polymeric nanoparticles were diluted appropriately using distilled water, which was then taken individually in a zeta cell and measured nanoparticle assessment using Zetasizer (ZEN 3600, Malvern Instruments, Malvern, Worcestershire, UK). The experiments were executed in triplicate manner.
Surface morphology analysis
Prepared plain and flavonoid loaded polymeric nanoparticles were characterized for surface morphology using field emission scanning electron microscope (FESEM).
Drug content, encapsulation efficiency & drug loading estimation
Drug content of prepared flavonoid loaded polymeric nanoparticles was evaluated by performing assay using the established HPLC methods for Naringin and Hesperidin (Tzu et al., 2008; Hector et al., 2012) . Encapsulation effectiveness and loading of drug were assessed by measuring the free Naringin and Hesperidin in the nanoformulations.
Prepared plain and flavonoid loaded NPs were centrifuged exploiting refrigerated centrifuges for forty-five minutes for 19,000 RPM, -20°C and above portion was removed and stored individually for further analysis (Ana et al., 2012; Catarina et al., 2006) . About one ml of above was assorted with one ml of methanol, which then vortexed for 5 minutes and filtered through 0.22 µm membrane. Estimated amount of unbound drug were denoted as Wfree. The experiments were carried in triplicates. Efficiency of encapsulation (EE) and drug loading (DL) were estimated as follows
Higher the particles in Brownian motion higher will be the stability of the nanoformulation. Since the likely charged particles, each other getting repelled against the weak vanders exists between particles due to dipole dipole interaction, because of gravitational force and hence, it prevents the agglomeration of particles altogether (Sergio et al., 2004) . The polymer concentration, duration of processing, concentration of surfactant, organic phase volume has inverse relationship with that of zeta potential.
RESULT AND DISCUSSION
Physiochemical evaluation of the nanoparticles Plain, Naringin, Hesperidin, Naringin-Hesperidin Nanoparticles encompassed polymeric nanoparticulates were estimated for Particle surface, Polydispersity index and zeta potential (mV). NPs prepared using stirring method were with an average particle size <200 nm, Polydispersity Index (i.e., U <0.7) and Zeta potential >20mV.
Surface morphology of the prepared nanoparticles Prepared Plain, Naringin, Hesperidin, and Naringin-Hesperidin loaded biopolymer nanoparticles were globular in character. Hence, all the nanoformulation encapsulated in the polymer milieu in circular shape for the basic function of nanoformulation, release of Naringin and bio-enhancers from the polymer matrix, transport of Nr and bio-enhancers in the body and internalization of Naringin and bio-enhancers by many folds than the free Naringin and bio-enhancers.
Drug content, encapsulation efficiency & drug loading estimation
The amount of Nr and Hs encapsulated in polymeric nanoparticles determines the effectiveness of prepared nanoformulations. Hence, drug content, encapsulation efficiency and drug loading estimated.
Drug content, EE & DL estimation
Prepared, Plain, Naringin, Hesperidin, Naringin-Hesperidin nanoparticles were carefully kept at room temp for a month time to estimate any agglomeration and after-formulation deprivation. Prepared, Plain, Naringin, Hesperidin, Naringin-Hesperidin nanoparticles were characterized for particle size, polydispersity index and zeta potential.
After fabrication, prepared Plain, Naringin, Hesperidin, Naringin-Hesperidin nanoparticles matters were kept in room at a specified temperature for one month. However, there was no aggregation. Plain polymeric nanoparticles have shown an average particle size of 129. 2 nm with PDI of 0.1841 and zeta potential of 27.3 mV. Naringin polymeric nanoparticles has shown an average particle size of 83.12 nm with PDI of 0.270 and zeta potential of 9.93 mV. Hesperidin polymeric nanoparticles have shown an average particle size of 102.3 nm with PDI of 0.361 and zeta potential of 13.80 mV. Naringin-Hesperidin polymeric nanoparticles have shown an average particle size of 91.20 nm with Polydispersity index of 0.306 and zeta potential of 15.3 mV. Off all the prepared nanoparticles the order of particle size is FE1<FE3<FE2<PL. Off all the prepared nanoparticles the order of Polydispersity index is PL<FE1<FE3<FE2. Of all the prepared nanoparticles, the order of Zeta potential is PL>FE3>FE2>FE1. 
RESULTS AND DISCUSSION
CONCLUSION
Both single loaded and dual loaded nanoparticle were successfully prepared by the nanoprecipitation method. The design of experiment tool Plackett burman method has significantly given the 12 runs for assessing the critical parameters affecting the experimental outcome. The critical parameters influencing the resulting nanoparticles formulation were identified by the designing tool. Based on the optimized trial out of 12 runs in placket burman design, the final formulation of Naringin and hesperidin single loaded, and Naringin-Hesperidin dual loaded nanoparticles were prepared. From the present investigation, it is concluded that the bioflavonoid nanoformulation fabrication using the placket burman as the identification of critical parameters, was more successful. It may significantly enhance and improve the antidiabetic and antioxidant activity for the treatment of diabetes mellitus.
